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Abstract

When performing renal biopsy, it is necessary to identify the cortex, where glomeruli are exclusively distributed, to
ensure the quality of the specimen for histological diagnosis. However, conventional methods using a
stereomicroscope or magnifying lens often fail to clarify the quality of the specimen. We have established a
fluorescent-based imaging technique for the on-site assessment of renal biopsy specimens. The fluorescent images
can be easily obtained by adding an optical filter to the microscope and with a short incubation of an activatable

fluorescent probe. This novel imaging technique can be applied to renal biopsy specimens for distinguishing the
renal cortex.
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Background

Renal biopsy is one of the most important procedures for the assessment of kidney diseases. Upon performing renal
biopsy, it is necessary to obtain a sufficient number of glomeruli, which are exclusively distributed in the renal
cortex. A stereomicroscope or magnifying lens are usually used for this purpose; however, it is often difficult to
clearly identify the cortex. Therefore, novel methods for the on-site assessment of renal biopsy specimens need to
be established.

Gamma-glutamyl hydroxymethyl rhodamine green (gGlu-HMRG) is a recently developed activatable fluorescent
probe (Urano et al., 2011). This probe is characterized by immediate fluorescence emission upon enzymatic catalysis
by gamma-glutamyl transpeptidase (GGTP). gGlu-HMRG was originally developed for the detection of several
types of cancer that express high levels of GGTP (Mitsunaga et al., 2013), and has not been applied to renal biopsy
specimens.

Our recent work has focused on investigating the feasibility of gGlu-HMRG for the on-site assessment of renal
biopsy specimens (Iyama et al., 2020). Renal cortex, in which most of the glomeruli are contained, showed rapid
induction of fluorescence upon the incubation of gGlu-HMRG and could be clearly distinguished from renal medulla.
We herein present a protocol for the induction of fluorescence by gGlu-HMRG with some modifications for better
clarity of the images.

Materials and Reagents

Pipettes (M&S Instruments, catalog numbers: F144059M, F144058, and F144055M)

Pipette tips (Violamo, catalog numbers: V-1000, V-200, and V-10)

Eppendorf centrifuge tubes, 1.5 mL

6 cm dishes (AS ONE, catalog number: 2-8590-02)

Phosphate buffer saline (PBS) (FUJIFILM, catalog number: 166-23555)

Dimethyl sulfoxide (FUJIFILM, catalog number: 041-29351)

Normal saline (Otsuka Pharmaceutical Factory, catalog number: 035081517)

ProteoGREEN™-gGlu (GORYO Chemical, catalog number: GC801). Dissolve in dimethyl sulfoxide at 1 mM
and store at -20 °C before use (unnecessary to filter)
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Equipment

1. Stereomicroscope (BioTools, catalog number: BS-3048BT)

Fluorescent unit (BioTools, catalog number: BT-ExSM)

3. Band pass filter (FUJIFILM, catalog number: BPB-45). This filter should be set at the light source of the
fluorescent unit

4. Sharp cut filter (FUJIFILM, catalog number: SC-52). This filter should be set at the lens side of the fluorescent
unit (Figure 1)
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Figure 1. Setup of the fluorescent unit for the imaging.
Band pass filter and sharp cut filter should be set as illustrated.

Procedure

A. Preparation of the fluorescent probe

1. Thaw ProteoGREEN™-gGlu stock solution on ice (protect from light).
2. Dilute ProteoGREEN™-gGlu stock solution into PBS to prepare fluorescent solution (concentration of 50
uM).

B. Handling of renal biopsy specimen

1. Perform renal biopsy (Donovan et al., 1991).

Briefly rinse biopsy specimen with 10 mL of normal saline in 6 cm dish. Protect the specimen from drying.

3. Apply 100 pL of the fluorescent solution to the biopsy specimen. Incubate for 3 min under dark conditions
at room temperature.

4. Tlluminate and observe the specimen. Excitation wavelength of 450 nm passes through the band pass filter;
the fluorescent solution is excited and emits fluorescence. Sharp cut filter eliminates redundant
wavelengths except for fluorescence.

5. Capture images of the renal biopsy specimen at 2.0x magnification ratio. The corticomedullary junction
of the specimen can be easily identified (Figure 2).
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Figure 2. Fluorescent image of the renal biopsy specimen incubated with gGlu-HMRG.
Cortex emits stronger fluorescence than the medulla. Scale bar = 1 mm.
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Notes

1. Prepare fluorescent solution each time just before use.
2. Fluorescent solution should be applied to the specimen before fixation.
3. Renal carcinoma deriving from the renal proximal tubular epithelial cells might influence the fluorescence.
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